Abstract Diatoms collected from the top 1 cm of the surface sediment layer at seven Bering Sea stations during the Fourth Chinese National Arctic Research Expedition (4th CHINARE-Arctic) in 2010 were studied. In total, 101 taxa belonging to 38 genera were found. The species were divided into four groups: eurythermal species, boreal-temperate species, polar species, and sea-ice species. The diatom assemblages at the stations in the southwestern basin area were primarily composed of boreal-temperate species, such as Neodenticula seminae, Thalassiosira trifulta, Rhizosolenia hebetata f. hiemalis, and Actinocyclus curvatulus. The northeastern shelf stations were dominated by polar species, including Fragilariopsis oceanica, Thalassiosira antarctica spora, Thalassiosira nordenskioeldii, and Thalassiosira hyalina. The overall abundance was highest at the basin stations with 3.7 ×10 6 cells•g -1 of wet sediment, whereas the eastern shelf stations had the lowest abundance of 0.7×10 6 cells•g -1 of wet sediment (excluding the resting spores of Chaetoceros spp.). The relationship between the distribution of the surface sediment diatom assemblages and the environment is discussed.
Introduction*
The Bering Sea is the largest marginal sea of the North Pacific Ocean, and its waters are highly productive and rich in diatoms. Diatoms are readily preserved in sediments because of their silicon frustules, therefore large deposits of diatoms are found in the sediments of the Bering Sea. Few studies have been conducted on these sedimentary assemblages. Semina and Jousé [1] were the first researchers to study diatoms from the western Bering Sea and they compared the deposited assemblages and living communities. Jousé [2] analyzed the diatom assemblage structure in vertical sections of sediment from the western Bering Sea. Sancetta [3] [4] conducted a large-scale study of diatom assemblages in the surface sediments of the Bering Sea, classified the assemblages, and explored the relationship between the * Corresponding author (email: rclinxm@189.cn) distribution of the diatom assemblages and the environment.
Rapid changes in the marine communities of the northern polar region related to global climate change have been the focus of much scientific research in recent years. China has conducted four scientific surveys in the Arctic (CHINARE-Arctic), and these surveys have included studies of diatoms in the water column and in the surface sediment. Yang et al. [5] studied the composition and distribution of diatom communities in the waters of the Bering and Chukchi Seas. Wang and Chen [6] analyzed diatom assemblages in the top 3 cm of sediments in the Bering Sea and found that the depth, temperature, and salinity of the water column were the major factors affecting the abundance and distribution of the diatoms. Ran et al. [7] investigated the distribution of diatom assemblages in the top sediment layer (0-2 cm) of the Bering and Chukchi Seas, and divided them into four major assemblages.
In the present study, we focused on the identification influences the abundance of diatoms. Ran et al. [7] found that diatoms were either very sparse or absent in the region permanently covered by sea-ice.
In recent decades, there has been a substantial reduction in sea-ice cover in the Arctic resulting from global warming and increasing surface water temperature. This reduction in ice cover is likely to affect the species composition and abundance of diatoms, and may lead to a decrease in sea-ice diatoms and cold water adapted diatoms, and an increase in temperate diatoms, in terms of both the variety of taxa and absolute numbers. The reduction in sea-ice cover and a northward shift of the minimum sea-ice extent line will expose areas previously covered by ice and will possibly favor the growth and reproduction of phytoplankton in the water column, in turn increasing the abundance of diatoms in the surface sediments.
Conclusion
A total of 101 diatom species belonging to 38 genera were identified in surface sediments collected from seven stations in the Bering Sea in 2010. The diatoms were sorted into four ecological assemblages. The composition of dominant surface sedimentary diatom species differed between stations in the basin area and on the shelf. Boreal-temperate diatom assemblages dominated the basin area, and Neodenticula seminae was the most abundant species. Sea-ice diatom assemblages and polar diatom assemblages dominated at the shelf stations, and the most abundant species on the shelf was Fragilariopsis oceanica. The highest diatom abundance was 3.7×10 6 cells•g -1 of wet sediment in the basin and the lowest abundance was 0.67×10 3 cells•g -1 of wet sediment on the eastern shelf (excluding resting spores of Chaetoceros spp.). The abundance decreased from the southwestern to the northeastern stations.
Temperature, salinity, currents, water depth, sediment composition and sea-ice extent all affected the distribution of diatoms in the surface sediments of the Bering Sea. The abundance of diatoms increased as temperature, salinity, and water depth increased, and locations where currents were weaker and sediments were finer were also associated with higher diatom abundance. Boreal-temperate diatoms were dominant in terms of number and species diversity in samples from basin stations influenced by the warmer, nutrient-rich waters from the Pacific Ocean. Samples from stations within the seasonal sea-ice zone were dominated by sea-ice diatoms, while the abundance of pennate benthic diatoms decreased in number and species diversity as water depth increased. 
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